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1
Introduction

According to the agreed time plan for the CA WI [1] the BS RF aspects should proceed as follows:

RAN4 Ad-hoc #4 (October, 2010)): 
    -TP:s for the key RF requirements
    -Proposals for remaining RF requirements

Furthermore, at RAN4 #54 it was agreed that the findings related to BS RF will be captured within a new TR to be created for the CA WI. This report was revised to V0.1.1 in Bratislava RAN4 Ad Hoc #10-03, ‎[2]. 

This document presents a text proposal for the CA BS TR 36.808 appendix C.
2
Discussion

This Text proposal assumes that Multi Carrier and Carrier aggregation is equivalent when it comes to the Transmitter characteristics and the Receiver characteristics.

The justification for this assumption is that one can not determine from a pure Transmitter characteristics and the Receiver characteristics point of view whether or not two carriers participate in Carrier Aggregation or not.
Carrier Aggregation will affect performance for the end user insofar that higher bit rates can be achieved. New performance requirements for format 1b with channel selection and DFT-S-OFDM based format will  have to be developed, in release-10. 
    However TS37.104 are mainly Transmitter characteristics and the Receiver characteristics and performance requirements are only a reference from TS 37.104 to TS 36.104.

3
Conclusion

We propose to take the below TP as a baseline for updating TS 36.104 due to CA WI. It is further proposed to capture this TP within the BS TR of the CA WI.
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----- Start of TP -----

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

ACLR
Adjacent Channel Leakage Ratio

ACS
Adjacent Channel Selectivity

ARFCN
Absolute Radio Frequency Channel Number

AWGN
Additive White Gaussian Noise

BC
Band Category

BER
Bit Error Ratio

BS
Base Station

BTS
Base Transceiver Station

CA
Carrier Aggregation

CP
Cyclic prefix

CW
Continuous Wave

DB-DC-HSDPA
Dual Band Dual Cell HSDPA 

DC-HSDPA
Dual Cell HSDPA

DC-HSUPA
Dual Cell HSUPA

DTT
Digital Terrestrial Television

EARFCN
E-UTRA Absolute Radio Frequency Channel Number 

EDGE
Enhanced Data rates for GSM Evolution

EIRP 
Effective Isotropic Radiated Power

EVM
Error Vector Magnitude

FCC
Federal Communications Commission

FDD
Frequency Division Duplex

FRC
Fixed Reference Channel

GP
Guard Period (for E-UTRA TDD operation)

GSM
Global System for Mobile Communications

HSDPA
High Speed Downlink Packet Access

HSUPA
High Speed Uplink Packet Access

ICS
In-Channel Selectivity

ITU‑R
Radiocommunication Sector of the ITU

LNA
Low Noise Amplifier

MIMO
Multiple Input Multiple Output

MS
Mobile Station

MSR
Multi-Standard Radio

PA
Power Amplifier

PHS
Personal Handyphone System

QPSK
Quadrature Phase-Shift Keying

RAT
Radio Access Technology

RB
Resource Block (for E-UTRA)

RF
Radio Frequency

RMS
Root Mean Square (value)

RS
Reference Symbol

RX
Receiver

SNR
Signal-to-Noise Ratio

TDD
Time Division Duplex

TX
Transmitter 

UARFCN
UTRA Absolute Radio Frequency Channel Number

UE
User Equipment

UEM
operating band Unwanted Emissions Mask

----- Next section -----

4.6
Channel arrangement

4.6.1
Channel spacing

The GSM/EDGE carrier spacing is 200 kHz [5].

The nominal UTRA FDD channel spacing is 5 MHz. The nominal channel spacing is 1.6MHz for the 1.28 Mcps UTRA TDD Option. These can be adjusted to optimise performance in a particular deployment scenario [2,3].

In E-UTRA the spacing between carriers will depend on the deployment scenario, the size of the frequency block available and the channel bandwidths. The nominal channel spacing between two adjacent E-UTRA carriers is defined as following:


Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2 

where BWChannel(1)  and BWChannel(2)  are the channel bandwidths of the two respective E-UTRA carriers. The channel spacing can be adjusted to optimize performance in a particular deployment scenario [4].

< Editors note: CA Channel spacing: Text will be added to define nominal channel spacing between two contiguously aggregated E-UTRA carriers.>

----- Next section -----

6
Transmitter characteristics

6.1
General

Unless otherwise stated, the requirements in clause 6 are expressed for a single transmitter antenna connector. In case of multi-carrier transmission with multiple transmitter antenna connectors, transmit diversity, DB-DC-HSDPA or MIMO transmission, the requirements apply for each transmitter antenna connector. 

A BS supporting DC-HSDPA and DB-DC-HSDPA transmits two UTRA FDD cells simultaneously. A BS supporting DC-HSDPA transmits two UTRA FDD cells simultaneously on adjacent carrier frequencies. 
A BS supporting contiguous CA in a specified band transmits multiple component carriers aggregated contiguously. A BS supporting intra-band CA transmits multiple component carriers in the specified bands.
Unless otherwise stated, the transmitter characteristics are specified at the BS antenna connector (test port A) with a full complement of transceivers for the configuration in normal operating conditions. If any external apparatus such as a TX amplifier, a filter or the combination of such devices is used, requirements apply at the far end antenna connector (test port B).

Unless otherwise stated the requirements in subclause 6 applies at all times, i.e. during the Transmitter ON period, the Transmitter OFF period and the Transmitter transient period.
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Figure 6.1-1: Transmitter test ports

Values for Foffset, RAT to meet transmitter requirements are specific for each RAT in each Band Category as specified in subclause 4.5.1 for Band Category 1, subclause 4.5.2 for Band Category 2 and subclause 4.5.3 for Band Category 3.

----- End of TP -----

----- Start of TP -----

6.5.3
Time alignment between transmitter branches

This requirement applies to frame timing in Tx diversity, MIMO transmission, intra-band carrier aggregation, inter-band aggregation and their combinations. 

Frames of the LTE signals present at the BS transmitter antenna port(s) are not perfectly aligned in time. In relation to each other, the RF signals present at the BS transmitter antenna port(s) experience certain timing differences.
For a specific set of signals/transmitter configuration/transmission type, time alignment error (TAE) is defined as the largest timing difference between any two signals.
For dual cell transmissions (DC-HSDPA and DB-DC-HSDPA)) in UTRA FDD, the time alignment error is defined as the delay between the signals from the two cells at the antenna ports.

This requirement is only applicable for Node B supporting TX diversity, spatial multiplexing, MIMO, DC-HSDPA or DB-DC-HSDPA and their combinations.

6.5.3.1
E-UTRA minimum Requirement

For E-UTRA, the minimum requirement for time alignment is specified in TS 36.104 [4], subclause 6.5.3.

6.5.3.2
UTRA FDD minimum requirement

For UTRA FDD, the minimum requirement for time alignment is specified in TS 25.104 [2], subclause 6.8.4.

6.5.3.3
UTRA TDD minimum requirement

For UTRA TDD, the minimum requirement for time alignment is specified in TS 25.105 [3], subclause 6.8.5.
----- End of TP -----

----- Start of TP -----

7
Receiver characteristics

7.1
General

The requirements in clause 7 are expressed for a single receiver antenna connector. For receivers with antenna diversity or in case of multi-carrier reception with multiple receiver antenna connectors, the requirements apply for each receiver antenna connector.

For blocking and intermodulation characteristics, the negative offsets of the interfering signal apply relative to the assigned channel frequency of the lowest carrier frequency received and positive offsets of the interfering signal apply relative to the assigned channel frequency of the highest carrier frequency received .

A BS supporting DC-HSUPA receives two UTRA FDD cells simultaneously on adjacent carrier frequencies.

Unless otherwise stated, the receiver characteristics are specified at the BS antenna connector (test port A) with a full complement of transceivers for the configuration in normal operating conditions. If any external apparatus such as a RX amplifier, a filter or the combination of such devices is used, requirements apply at the far end antenna connector (test port B).

A BS supporting contiguous CA in a specified band receives multiple component carriers aggregated contiguously. 

Unless otherwise stated the requirements in clause 7 apply during the base station receive period.
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Figure 7.1-1: Receiver test ports

E-UTRA throughput requirements defined for the receiver characteristics in this clause do not assume HARQ retransmissions.
Values for Foffset, RAT to meet receiver requirements are specific for each RAT in each Band Category as specified in subclause 4.5.1 for Band Category 1, subclause 4.5.2 for Band Category 2 and subclause 4.5.3 for Band Category 3. 

----- End of TP -----







